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The GLEESThe GLEES--AmeriFluxAmeriFlux SiteSite

The GLEESThe GLEES--AmeriFluxAmeriFlux site is located in the Snowy Range site is located in the Snowy Range 
Mountains, Medicine Bow National Forest, southeastern Mountains, Medicine Bow National Forest, southeastern 
Wyoming (41Wyoming (41oo2121’’5252”” N, 106N, 106oo1414’’2222”” W).  Measurements of  W).  Measurements of  
energy and trace gas fluxes between the Engelmann spruce energy and trace gas fluxes between the Engelmann spruce 
((PiceaPicea engelmanniiengelmannii) ) -- subalpinesubalpine fir (fir (AbiesAbies lasiocarpalasiocarpa) forest ) forest 
and the surrounding atmosphere are made at 3190 m and the surrounding atmosphere are made at 3190 m 
(10,470 ft). These measurements have been made (10,470 ft). These measurements have been made 
continuously at the site since November 1999.continuously at the site since November 1999.

The GLEESThe GLEES--AmeriFluxAmeriFlux scaffold.scaffold.

2008 Bark Beetle Epidemic2008 Bark Beetle Epidemic

Endemic populations of spruce beetle (Endemic populations of spruce beetle (DendroctonusDendroctonus rufipennisrufipennis) and ) and 
western balsam bark beetle (western balsam bark beetle (DryocoetesDryocoetes confususconfusus) have existed at the ) have existed at the 
AmeriFluxAmeriFlux site for centuries.  However, over the last few years the site for centuries.  However, over the last few years the 
beetle populations have expanded considerably, and they are now beetle populations have expanded considerably, and they are now at at 
epidemic levels. The majority of large diameter Engelmann spruceepidemic levels. The majority of large diameter Engelmann spruce in in 
the area of the scaffold have been attacked, and the trees are dthe area of the scaffold have been attacked, and the trees are dead or ead or 
dying.  The western balsam bark beetle is responsible for killindying.  The western balsam bark beetle is responsible for killing many g many 
of the of the subalpinesubalpine fir at GLEES.fir at GLEES.

Repeat photography looking west from Repeat photography looking west from 
the GLEES scaffold over the eddythe GLEES scaffold over the eddy--
covariance instruments.covariance instruments.

Repeat photography looking south Repeat photography looking south 
from the GLEES scaffold.  Note the old from the GLEES scaffold.  Note the old 
AmeriFluxAmeriFlux tower, which was removed tower, which was removed 
in 2006.in 2006.

Ambient wind speed measured from Ambient wind speed measured from 
the GLEES scaffold.  The dark line is the GLEES scaffold.  The dark line is 
the daily average and the light shading the daily average and the light shading 
is the daily range.  The data was is the daily range.  The data was 
compiled from 2004 to 2007.compiled from 2004 to 2007.

Ambient air temperature measured Ambient air temperature measured 
from the GLEES scaffold.  The dark from the GLEES scaffold.  The dark 
line is the daily average and the light line is the daily average and the light 
shading is the daily range.  The data shading is the daily range.  The data 
was compiled from 2004 to 2007.was compiled from 2004 to 2007.

COCO22 flux measured from the GLEES flux measured from the GLEES 
scaffold.scaffold.

Vapor flux measured from the GLEES Vapor flux measured from the GLEES 
scaffold.scaffold.

Sensible heat flux measured from the Sensible heat flux measured from the 
GLEES scaffold.GLEES scaffold.

Latent heat flux measured from the Latent heat flux measured from the 
GLEES scaffold.GLEES scaffold.

Friction velocity, u*, measured from Friction velocity, u*, measured from 
the GLEES scaffold.the GLEES scaffold.

Wind rose measured from the GLEES Wind rose measured from the GLEES 
scaffold.  The frequency of halfscaffold.  The frequency of half--hour hour 
occurrences are plotted occurrences are plotted radiallyradially.  The .  The 
data was compiled from 2004 to 2007.data was compiled from 2004 to 2007.

Histogram of the average u* values Histogram of the average u* values 
determined from the level 2 data determined from the level 2 data 
among among AmeriFluxAmeriFlux sites.sites.

Obtaining micrometeorological data at Obtaining micrometeorological data at 
GLEES can be challenging.  The weather is GLEES can be challenging.  The weather is 
generally cold (annual temperatures are < generally cold (annual temperatures are < 
1 C) and windy (average wind speeds are 1 C) and windy (average wind speeds are 
5 ms5 ms--11).  Blowing snow frequently ).  Blowing snow frequently 
interferes with openinterferes with open--path measurements.  path measurements.  
Lightning from spring and summer Lightning from spring and summer 
thunderstorms often knocks the eddythunderstorms often knocks the eddy--
covariance system offline.  In the winter, covariance system offline.  In the winter, 
the site is accessible only by skis, the site is accessible only by skis, 
snowshoes, or snowshoes, or snowcatsnowcat..

The area also has its benefits for studying The area also has its benefits for studying 
fluxes.  Winds are almost exclusively from fluxes.  Winds are almost exclusively from 
the west and create a consistent fetch.  the west and create a consistent fetch.  
The atmosphere is very turbulent, which The atmosphere is very turbulent, which 
helps satisfy the underlying theory of helps satisfy the underlying theory of 
eddyeddy--covariance.covariance.

The GLEESThe GLEES--AmeriFluxAmeriFlux scaffold went online scaffold went online 
in October 2004.  Since then, in October 2004.  Since then, 
measurements have shown that the measurements have shown that the 
ambient air flow at GLEES is ambient air flow at GLEES is 
extraordinarily turbulent with the mean extraordinarily turbulent with the mean 
annual u* =  0.89 msannual u* =  0.89 ms--11.  CO.  CO22 fluxes are fluxes are 
generally limited to within the short generally limited to within the short 
growing season from midgrowing season from mid--May to earlyMay to early--
October, and appear to be decreasing.  October, and appear to be decreasing.  
Vapor flux has been consistent from year Vapor flux has been consistent from year 
to year.to year.

YearYear FFcc FFvv

(Mgha(Mgha--11yryr--11)) (cmyr(cmyr--11))

20052005 --4.94.9 6666

20062006 --3.63.6 7070

20072007 --3.33.3 6767

An effort is underway to quantify the An effort is underway to quantify the 
effect of the widespread effect of the widespread overstoryoverstory
mortality caused by the beetles.  The mortality caused by the beetles.  The 
fluxflux--data collected since 1999 will be data collected since 1999 will be 
used to follow changes in the net used to follow changes in the net 
ecosystem production, the water cycle, ecosystem production, the water cycle, 
and the energy balance due to beetleand the energy balance due to beetle--
induced tree mortality.induced tree mortality.

Repeat photography looking west from the GLEES scaffold.  Note tRepeat photography looking west from the GLEES scaffold.  Note the he 
low level of low level of overstoryoverstory mortality in 2003 and 2005.  Evidence of mortality in 2003 and 2005.  Evidence of 
increased mortality due to beetle activity is visible in 2007.increased mortality due to beetle activity is visible in 2007.

A spruce beetle found at GLEES.A spruce beetle found at GLEES.



• Presented on October 15-17, 2008 
at the AmeriFlux meeting in Boulder, 
CO.
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